SPECIFICATION 



SEMICONDUCTOR DEVICE 




Technical Field 

The present invention relates to a semiconductor 

device including a plurality of transistors, and more 
particularly, to an internal wiring structure of the 
semiconductor device. 

Background Art 

These days, there is an increasing demand for a 

semiconductor device as a power module, which includes 
a plurality of semiconductor elements generating large 
amount of heat and is configured with a smaller body, 
on a trend of downsizing electronic appliances. 

An existing semiconductor device (power module) 
is explained below with reference to Figs. 1 and 2. A 
power module 51 includes a plurality of semiconductor 
elements. Additionally, a thermal conductor base board 
52, which is shaped like a board with a ceramic material 
that is light in weight and has a good thermal conductivity, 
is attached to the bottom of the power module 51 as a 
thermal conductor member. 

Stibstrates 55 and 56 are arranged on the top surface 
of the thermal conductor base board 52, The substrate 
55 is configured by a conductor layer 55a and an insulator 
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layer 55b, and the insulator layer 55b contacts with 
the thermal conductor base board 52. In the meantime, 
the substrate 56 is configured by a conductor layer 56a 
and an insulator layer 56b, and the insulator layer 56b 
5 contacts with the thermal conductor base board 52. A 
plurality of semiconductor elements 57 are arranged on 
the top surface of the conductor layer 55a, whereas a 
plurality of semiconductor elements 58 are arranged on 
the top surface of the conductor layer 56a. Here, the 
10 semiconductor elements 57 and 58 are MOSFETs, 



rO respectively. Additionally, the drain of the MOSFET is 

i;3 

i*^'* formed on one side of each of the semiconductor elements 

I 57 and 58, whereas the source and the gate of the MOSFET 

ru 

jH are formed on the other side. The drain of each of the 



15 semiconductor elements 57 is in contact with the 
conductor layer 55a of the substrate 55, whereas the 
drain of each of the semiconductor elements 58 is in 
contact with the conductor layer 56a of the substrate 
56. 

20 A substrate 53 is arranged in the central region 

of the top surface of the thermal conductor base board 
52. The substrate 53 is configured by a conductor layer 
53a and an insulator layer 53b, and the insulator layer 
53b contacts with the thermal conductor base board 52. 

25 Additionally, a source-drain electrode 54 is connected 



to the conductor layer 53a. 

The substrates 55, 56, and53 {and the semiconductor 
elements 57 and 58) are surrounded by a resinous case 
59. A drain electrode 60, a source electrode 61, and 
gate electrodes 62 and 63 are attached to the resinous 
case 59. Additionally, the resinous case 59 is fixed 
to the thermal conductor base board 52. 

Furthermore, as shown in Fig. 1 or Fig. 2, the 
connection between the drain electrode 60 and the 
conductor layer 55a of the substrate 55, the connection 
between the source of each of the semiconductor elements 

57 and. the conductor layer 53a of the substrate 53, the 
connection between the conductor layer 53a and the 
conductor layer 56a of the substrate 56, the connection 
between the source of each of the semiconductor elements 

58 and the source electrode 61, the connection between 
the gate of each of the semiconductor elements 57 and 
the gate electrode 62, and the connection between the 
gate of each of the semiconductor elements 58 and the 
gate electrode 63 are respectively made by wire bonding. 

If the substrates 53, 55, and 56, which occupy the 
most of the top region of the power module 51, are formed 
to be small in the semiconductor device' having the above 
described configuration, a power module of a smaller 
size can be manufactured. However, the region required 
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for wire bonding, and the region for arranging the 
source-drain electrode 54 must be secured for the 
substrate 53. Additionally, to implement the large 
capacity of the power module 51, the numbers of 
semiconductor elements 57 and 58 must be increased, which 
also requires the substrates 55 and 56 to be formed larger 
than a predetermined size. Accordingly, there are 
limits to the downsizing of the substrates 53, 55, and 
56. Namely, it is not easy to reduce the size of a 
semiconductor device, such as a power module, etc. 

Disclosure of Invention 

The present invention was developed in view of the 
above described problems, and aims at providing a 
semiconductor device that comprises a plurality of 
semiconductor elements, and is configured as a small 
body. 

The semiconductor device according to the present 
invention comprises a plurality of semiconductor 
elements arranged on a substrate, and a main current 
electrode, which is arranged vertically to the surface 
of the substrate and apart from the neighborhood of the 
semiconductor elements, wherein each of the 
semiconductor elements and the main current electrode 
are electrically connected. With this configuration. 



the semiconductor elements and the main current electrode 
are arranged in overlapping positions, thereby reducing 
the size of the semiconductor device. 

In the above described semiconductor device, each 
of the semiconductor elements and the main current 
electrode may be connected by wires. With this 
configuration^ conductors are hardly separated by heat 
cycle repetition. 

Additionally, the semiconductor elements may be 
switching elements in the above described configuration. 
With this configuration, a circuit that perfoarms 
switching operations with the semiconductor device can 
be configured* 

Furthermore, in the above describe configuration, 
the semiconductor device may comprise a thermal conductor 
at its bottom, and the semiconductor elements may be 
thermally connected to the thermal conductor* With this 
configuration, heat generated from the semiconductor 
elements is radiated externally to the semiconductor 
device via the thermal conductor. 

Still further, in the above described 
configuration, the thermal conductor may be formed with 
a ceramic material. With this configuration, the 
semiconductor device can be reduced in weight - 

A semiconductor device according to another 
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feature of the present invention is a semiconductor 
device including one or a plurality of semiconductor 
elements. This device comprises: a substrate on which 
the semiconductor elements are arranged; a case that 
is arranged in a predetermined position relative to the 
substrate so that the semiconductor elements are 
surrounded; and a metal member on which a main current 
electrode of the semiconductor elements and a terminal 
for electrically connecting this semiconductor device 
and a circuit external to this semiconductor device are 
formed integrally, wherein the metal member is arranged 
apart from the substrate by using the above described 
case. This configuration eliminates the need for 
operations connecting the electrode and the terminal, 
thereby simplifying the manufacturing process of the 
semiconductor device. 

Brief Description of Drawings 

Fig. 1 is the top view of the inside of an existing 
semiconductor device; 

Fig. 2 is the B-B sectional view of the 
semiconductor device shown in Fig. 1; 

Fig . 3 shows a circuit f ormed within a semiconductor 
device according to an embodiment; 

Fig. 4 shows the simplified configuration of the 
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semiconductor device according to the embodiment; 

Fig. 5A is the top view of the inside of the 

semiconductor device in a state where a source electrode 

is not attached; 
5 Fig. 5B is the top view of the inside of the 

semiconductor device in a state where the source 

electrode is attached; 
j.A Fig. 6 is the X-X sectional view of the 

Q semiconductor device shown in Fig. 5B; 

.-"I 10 Fig. 7 is the Y-Y sectional view of the 

'si? 



I'U 
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semiconductor device shown in Fig. 5B; 

Fig. 8 shows part of a resinous case; and 

^1"^ Fig. 9 is the perspective view of a semiconductor 

1 1? 

rU device according to another embodiment of the present 

i;3 

i!3 15 invention. 

Best Modd for Carrying Out the Invention 

Hereinafter, embodiments according to the present 
invention are explained with reference to the drawings. 
20 A semiconductor device according to the embodiment is 
a power module including a plurality of semiconductor 
elements . 

Fig. 3 shows the circuit formed within the 
semiconductor device according to this embodiment. The 
25 circuit shown in Fig* 3 is configured by a pair of 
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transistors Ql and Q2, which are connected in series. 
Hereinafter/ the drain of the transistor Ql is referred 
to as a drain Dl,. the gate of the transistor Ql is referred 
to as a first gate Gl, the gate of the transistor Q2 
is referred to as a second gate G2, the source of the 
transistor Q2 is referred to as a source S2, and the 
connection point between the transistors Ql and Q2 is 
referred to as a source-drain S1D2. The transistors Ql 
and Q2 are respectively configured by a plurality of 
MOSFETs, which are connected in parallel. 

If the transistors Ql and Q2 are respectively 
controlled to enter ON and OFF states in this circuit, 
a main current flows from the drain Dl to the source-drain 
S102 via the transistor Ql . Additionally, if the 
transistors Ql and Q2 are respectively controlled to 
enter OFF and ON states, the main current flows from 
the source-drain S1D2 to the source S2 via the transistor 
Q2. 

Fig. 4 shows the simplified configuration of the 
semiconductor device according to the embodiment. A 
power module 1 as a semiconductor device is configured 
by substrates 4 and 5 on which a plurality of semiconductor 
elements are arranged, a resinous case 2 fixed to a thermal 
conductor base board 3 so as to surround the plurality 
of semiconductor elements, a source electrode 13 attached 



to the resinous case 2, and the like. The plurality of 
semiconductor elements that are arranged on the top 
surface of the substrates 4 and 5 are suitably connected/ 
whereby the circuit shown in Fig. 3 is configured. 
Additionally, a source-drain electrode, a drain 
electrode, and a gate electrode, which are not shown 
in this figure, are arranged for the resinous case 2, 
and electrically connected to corresponding regions. 
Furthermore, the source electrode 13 is electrically 
connected to the source 32 shown in Fig. 2, which will 
be described in detail later. 

Fig- 5A is the top view of the inside of the power 
module 1 in a state where the source electrode 13 is 
not attached. Fig. 5B is the top view of the inside of 
the power module 1 in a state where the source electrode 
13 is attached. Fig. 6 is the X-X sectional view of the 
power module shown in Fig. 5. Fig. 7 is the Y-Y sectional 
view of the power module shown in Fig. 5B. 

The thermal conductor base board 3 is, for example, 
a ceramic board with good thermal conductivity. This 
is a board on which a plurality of semiconductor elements 
are arranged, and radiates the heat generated by the 
semiconductor elements. For example, ceramic the 
composition of which is C-Al is available as the ceramic 
board. Furthermore, it is not always necessary that the 



thermal conductor base 3 board is ceramic, a metal plate 
such as a copper, an aluminumplate, etc . maybe available - 
The substrates 4 and 5 are arranged in the central 
region on the top surface of the thermal conductor base 
board 3. The substrates 4 and 5 are respectively shaped 
into rectangular boards, and arranged in parallel so 
that their sides in the longitudinal direction are 
adjacent to each other. Here, the substrate 4 is 
configured by a conductor layer 4a, and an insulator 
layer 4b that electrically isolates the conductor layer 
4a from the thermal conductor base board 3. In the 
meantime, the substrate 5 is configured by a conductor 
layer 5a and an insulator layer 5b that electrically 
isolates the conductor layer 5a from the thermal 
conductor base board 3. 

On the surface of the conductor layer 4a, a 
plurality of semiconductor elements 6 are arranged in 
the longitudinal direction of the substrate 4. Here, 
four semiconductor elements 6 are arranged on the surface 
of the conductor layer 4a* The semiconductor element 
6 is a semiconductor chip where MOSFET is formed. The 
source and the gate of a MOSFET are formed on the top 
surface of the semiconductor chip, whereas the drain 
of the MOSFET is formed on the bottom surface of the 
semiconductor chip. The drain of each of the 
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semiconductor elements (MOSFETs) 6 is electrically 
connected to the conductor layer 4a. Similarly, four 
semiconductor elements 7 are arranged so that each drain 
of the semiconductor elements 7 are electrically 
5 connected to the conductor layer 5a on the top surface 
of the substrate 5 . Note that the semiconductor elements 
7 are the same MOSFETs as the semiconductor elements 
6. 

The resinous case 2 is a member which surrounds 
10 the substrates 4 and 5 (including the semiconductor 
elements 6 and 7) when being attached to the thermal 
conductor base board 3, and is configured by a bottom 



portion 2a, a frame portion 2c, and a pedestal portion 

TU 2d. The bottom portion 2a is a portion contacting with 

□ 

□ 15 the thermal conductor base board 3, and the shape of 

its rim has almost the same as that of the rim of the 
thermal conductor base board 3. Furthermore, a hole 2b 
of a size which is slightly larger than the region for 
arranging the substrates 4 and 5 on the surface of the 
20 thermal conductor base board 3 is formed in the central 
region of the bottom portion 2a. 

The frame portion 2c is formed to extend in the 
direction vertical to the bottom 2a along the rim of 
the bottom portion 2a. Namely, the frame portion 2c is 
25 positioned at the rim of the thermal conductor base board 
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3 when the resinous case 2 is attached to the thermal 
conductor base board 3. In the top view of the power 
module 1, the frame portion 2c is formed to be linear 
along the rim of the thermal conductor base 3 as shown 
in Fig. 5A or 5B, however, it is shaped like a circular 
arc, which centers each vertex of the bottom portion 
2a/ at each corner of the bottom portion 2a. 

A pair of pedestal portions 2d are arranged in the 
positions that are opposed to each other along the 
interiorwallof the frameportion2c. Part of one example 
of the pedestal portion 2d is illustrated in Fig. 8. 
Additionally, the height h of the pedestal portions 2d 
is formed to be higher than those of the circuit components 
(the substrates 4 and 5, the semiconductor elements 6 
and 1, etc.) when the resinous case 2 is attached to 
the thermal conductor base board 3 as shown in Fig. 7. 
Note that the pedestal portions 2d may be formed 
integrally with the bottom portion 2a and the frame 
portion 2c, or separately from the bottom portion 2a 
and the frame portion 2c. 

The drain electrode 8 is arranged in a position 
adjacent to the substrate 4 on the top surface of the 
bottom portion 2a, whereas the source-drain electrode 
9 is arranged in a position adjacent to the substrate 
5 on the top surface of the bottom 2a . The drain electrode 
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8 and the source-drain electrode 9 are copper plates 
having the length equivalent to the length of the side 
of the substrates 4 and 5 in the lateral direction. 

A first gate electrode 10 is arranged in a position 
5 in the longitudinal direction of the substrate 4 on the 
top surface of the bottom portion 2a. A second gate 
electrode 11 is arranged in a position in the longitudinal 
direction of the substrate 5 on the top surface of the 
bottom portion 2a. The first gate electrode 10 and the 
10 second gate electrode 11 are copper plates having the 
length equivalent to the length of the side of the 
substrates 4 and 5 in the longitudinal direction. 

A source electrode 13 that is one of main current 
electrodes is, for example, a copper plate, and attached 
15 to a pair of the pedestal portions 2d as shown in Fig. 
5B or Fig. 7. That is, the source electrode 13 bridges 
the pair of pedestal portions 2d. Here, the height h 
of the pedestal portions 2d is higher than those of the 
circuit components (the substrates 4 and 5, the 
20 semiconductor elements 6 and 7, etc.), which are arranged 
on the top surface of the thermal conductor base board 
3. Accordingly, the source electrode 13 straddles the 
circuit components (the substrates 4 and 5, the 
semiconductor elements 6 and 7, etc. ) , which are arranged 
25 on the top surface of the thermal conductor base board 
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3. In other words, the circuit can be arranged in the 
region immediately below the source electrode 13. Here, 
the ^^circuit" includes a semiconductor element and a 
wiring pattern connected to the semiconductor element, 
5 the wiring pattern includes the conductor layers 4a and 
5a- As a result, the region surrounded by the resinous 
case 2 on the top surface of the thermal conductor base 
board 3 can be effectively used. 

Respective electrical connections between the 
10 semiconductor regions and' the electrodes are as follows. 
Namely, the connection between the drain electrode 8 
and the conductor layer 4a of the substrate 4, the 
connection between the source of each of the 
semiconductor elements 6 and the conductor layer 5a of 
15 the substrate 5, the connection between the conductor 
layer 5a and the source-drain electrode 9, the connection 
between the gate of each of the semiconductor elements 
6 and the first gate electrode 10, and the connection 
between the gate of each of the semiconductor elements 
20 7 and the second gate electrode 11 are respectively made 
by wire bonding 12. Also, the connection between the 
source of each of the semiconductor elements 7 and the 
source electrode 13 is made by wire bonding 14, 

The drain electrode 8 is connected to a drain 
25 terminal, that is not shown, for connecting the drain 
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Dl of the power module 1 and an external circuit (a power 
supply, a load, or the like) . Similarly, the 
source-drain electrode 9 is connected to a source-drain 
terminal, that is not shown, for connecting the 
5 source-drain S1D2 of the power module 1 and an external 
circuit. Furthermore, the source electrode 13 is 
connected to a source terminal, that is not shown, for 
connecting the source 32 of the power module 1 and an 
external circuit. In the meantime, the first gate 
10 electrode 10 is connected to a first gate terminal, that 
is not shown, for receiving a gate signal to control 
each of the semiconductor elements 6, whereas the second 
gate electrode 11 is connected to a second gate terminal, 
that is not shown, for receiving a gate signal to control 
15 each of the semiconductor elements 7. 

The correspondence between the power module 1 shown 
in Figs. 5 through 7 and the circuit shown in Fig. 3 
is as follows. That is, the MOSFET formed in the 
semiconductor element 6 corresponds to the transistor 
20 Ql, whereas the MOSFET formed in the semiconductor 
element 7 corresponds to the transistor Q2 . 
Additionally, the drain Dl corresponds to the drain 
electrode 8 (or the drain terminal not shown) of the 
power module 1, the source S2 corresponds to the source 
25 electrode 13 (or the source terminal not shown) , and 



the source-drain S1D2 corresponds to the source-drain 
electrode 9 (or the source-drain terminal not shown) • 
Furthermore/ the gate Gl corresponds to the first gate 
electrode 10 (or the first gate terminal not shown) of 
the power module 1, whereas the gate G2 corresponds to 
the second gate electrode 11 (or the second gate terminal 
not shown) . 

The above described power module 1 is used, for 
example, as follows. That is, the drain Dl and the source 
S2 are respectively connected to the positive and the 
negative electrodes of a DC power supply. Additionally, 
the gates Gl andG2 are respectively connected to a control 
circuit for generating corresponding gate signals. 
Furthermore, a load to which power is to be supplied 
via this power module 1 is connected to the source-drain 
S1D2. When a predetermined control voltage is applied 
to the gate Gl, the transistor Ql enters an ON state 
(a path between the drain Dl and the source-drain S1D2 
is conducting) . In the meantime, when a predetermined 
control voltage is applied to the gate G2, the transistor 
Q2 enters an ON state (a path between the source-drain 
S1D2 and the source S2 is conducting) . Accordingly, a 
predetermined control voltage is alternately applied 
to the gates Gl and G2, so that the transistors Ql and 
Q2 enter the ON state in turn. As a result, an AC voltage 
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according to the control voltage is supplied from the 
source-drain S1D2 to the load. 

When the power supply and the load are connected 
to the power module 1, and the control voltage is supplied 
to the first gate electrode 10 and the second gate 
electrode 11 ^ the current supplied to the load flows 
via the semiconductor elements 6 and 1 , which generates 
heat. The heat generated by the semiconductor elements 
6 and 7 at this time is conducted via the substrates 
4 and 5 to the thermal conductor base 3, and radiated 
externally to^the power module 1. 

Fig. 9 is the perspective view of a semiconductor 
device according to another embodiment of the present 
invention. The basic structure of the semiconductor 
device according to this embodiment is the same as that 
of the semiconductor device shown in Figs. 4 through 
8. In the semiconductor device shown in Figs. 4 through 
8, a pair of pedestal portions 2d are arranged along 
the interior wall of the resinous case 2, and the bridge 
electrode (the source electrode 13 in the embodiment) 
is fixed to the resinous case 2 with the pedestal portions 
2d. In contrast, a bridge electrode is fixed to the 
resinous case 2 with the frame portion 2c in the 
semiconductor device according to this embodiment. To 
be more specific, the bridge electrode 21 is fixed to 
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the frame portion 2c of the resinous case 2 with screws. 
Accordingly, since there is no need to arrange the 
pedestal portions 2d in the semiconductor device 
according to this embodiment, the inside space of the 
5 resinous case 2 is widened. In other words, the size 
of the module itself can be made smaller with the 
configuration according to this embodiment than that 
with the configuration shown in Figs. 4 through 8 based 
on the assumption that the area of the regions in which 
10 semiconductor elements, etc. are arranged are identical. 

Additionally, with the semiconductor device shown 
in Fig. 9, the bridge electrode 21 and an external terminal 
22 are formed integrally with a single metal member. 
The bridge electrode 21 is a main current electrode for 
15 flowing the main current of semiconductor elements, and 
is, for example, a source electrode. Furthermore, the 
external terminal 22 is a terminal for connecting a 
circuit (including the semiconductor elements) formed 
within the semiconductor device and a circuit (including 
20 a power supply and a load) arranged outside the 
semiconductor device, and is, for example, a source 
terminal- Accordingly, there is no need for operations 
electrically connecting the bridge electrode and the 
external terminal in this semiconductor device, thereby 
25 simplifying the assembly process of the semiconductor 
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device. To connect this semiconductor device to an 
external circuit, for example, a bus-bar, etc. is 
directly connected to the external terminal 22. 

The semiconductor devices according to the above 
5 described embodiments have the following effects. 

(1) The semiconductor device is configured without 
arranging a substrate for connecting a source-drain 
terminal on the top surface of the thermal conductor 
base board 3, thereby downsizing the body of the power 

10 module 1. 

(2) The body of the power module 1 is downsized, and 
its internal current path is shortened, whereby the 
inductance within the device is decreased, and also an 
internal surge is reduced. Accordingly, a power module 

15 supporting a larger capacity can be configured. 

(3) The size of the semiconductor device is made small, 
so that also the thermal conductor base board 3 formed 
with an expensive ceramic material can be downsized, 
which leads to a reduction in the parts cost for 

20 manufacturing the power module. 

(4) The bridge electrode 21 and the external terminal 
22 are formed integrally, whereby the external terminal 
can be arranged in a desired position, and the distance 
between a semiconductor element and the external terminal 

25 can be shortened. Additionally, the troublesomeness of 
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the assembly operations of the semiconductor device can 
be saved. 

(5) The bridge electrode is fixed to the frame portion 
2c of the resinous case 2, which eliminates the need 
for arranging the pedestal portions 2d, leading to a 
wider internal space of the resinous case 2. In other 
words, the module can be further downsized. 

The semiconductor device according to the present 
invention is not limited to the above described examples, 
and may have the following configurations. 

(a) ■ The pedestal portions 2d may be formed into an 
arbitrary shape as long as the size of the top surface 
required for fixing the source electrode 13 is secured. 

(b) It is not always necessary to form the pedestal 
portions 2d integrally with the resinous case 2, and 
may be joined to a resinous case after being generated 
independently from the resinous case. In this case, the 
pedestal portions 2d may be formed with a material 
different from that of the resinous case. 

(e) A semiconductor element is not limited to a 
configuration in which a MOSFET drain is formed on one 
side, and a source and a gate are formed on the other 
side. For example, the semiconductor element may be a 
configuration such that a drain, a source, and a gate 
are formed on one side of a semiconductor chip, and the 
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connections between respective semiconductor regions 
and their corresponding electrodes are made by wire 
bonding. In this case, the substrates 4 and 5 can be 
configured only by an insulator layer, 
(d) The number of semiconductor elements, which are 
connected in parallel, may be selected according to a 
desired power capacity. 

{e ) The semiconductor device is not limited to a circuit 
module composed of one pair of switching elements. The 
semiconductor device may be, for example, a circuit 
module configured by a group of four or six switching 
elements. 

(f) The semiconductor device is not limited to a 
configuration such that a source electrode is arranged 
above the thermal conductor base board 3 to which the 
semiconductor elements 6 and 7 are provided, and may 
be a configuration such that either of the drain electrode 
and the source-drain electrode is arranged above the 
semiconductor elements. In this case, wiring within the 
semiconductor device can be selected according to the 
layout of the electrodes. 

(g) The semiconductor device is not limited to a 
configuration such that only a source electrode is 
arranged above the thermal conductor base board 3 to 
which the semiconductor elements 6 and 7 are provided. 
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and may be a configuration such that two or more of the 
source electrode, the drain electrode, and the 
source-drain electrode are arranged above the 
semiconductor elements. In this case, the body of the 
semiconductor device can be further downsized. 

(h) The semiconductor elements are not limited to 
MOSFETs, and may be bipolar transistors or thyristors. 
In this case, the semiconductor device can be configured 
by using semiconductor elements according to circuit 
specifications. Furthermore, the semiconductor device 
may comprise a plurality kinds of semiconductor elements . 

(i) The semiconductor device is not limited to a 
configuration such that the parts within the 
semiconductor device are connected by wire bonding, but 
maybe a different configuration such as a configuration 
where wires are connected with soldering, a configuration 
where metal plates are joined and connected, or the like . 

(j) A material of the thermal conductor base board as 
a thermal conductor member may be a ceramic with the 
composition other than C-Al . Additionally, the thermal 
conductor base board may be of a different material with 
high thermal conductivity, not limited to the material 
the composition of which is ceramic. For example, ametal 
material such as copper, aluminum, etc. can be cited 
as a material with high thermal conductivity. 
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(k) The thermal conductor member is not limited to a 
board shape . For instance , the thermal conductor member 
maybe of a shape comprising a fin that extends externally 
to the semiconductor device, 

(1) The semiconductor device is not limited to a 
structure comprising the thermal conductor member, but 
may be a structure such that semiconductor elements are 
contacts with a resinous case without comprising a 
thermal conductor member . This structure is applicable 
to the case where the heat generated by semiconductor 
elements is small. With this configuration, a 
semiconductor device can be manufactured with less 
troublesome operations and at lower cost, 
(m) Materials of the electrodes are not limited to 
copper . 

(n) A case may be made from metal instead of resin. 
The electrodes may be attached to the metal case via 
an insulator member, 

(o) It is not always necessary to form the bridge 
electrode into a straight shape, but an arbitrary shape. 
By way of example, the shape of the bridge electrode 
can be determined so that the distance between the bridge 
electrode and semiconductor elements becomes the 
shortest. 

(p) The number of bridge electrodes is not limited to 
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one. A plurality of bridge electrodes may be arranged 
for each semiconductor device. 

(q) The case may be fixed not to the thermal conductor 
base board but to a substrate. 
5 (r) It is not necessary to arrange semiconductor 
elements in one row or a plurality of rows . For example, 
the arrangement of semiconductor elements may be 
determined so that the wire distance between an electrode 
and a semiconductor element becomes the shortest 
10 according to the form of each electrode. 

As described above in detail, a semiconductor 
device with a small size can be manufactured according 
to the present invention. 



